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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] Ferroelectric cold cathode from which the resistivity of the surface layer of said ferroelectric and other parts differs in 
the ferroelectric cold cathode which consists of the 1st electrode formed in one field of a ferroelectric and said ferroelectric, and 
the 2nd electrode formed in the field of another side of said ferroelectric. 

[Claim 2] Ferroelectric cold cathode characterized by impressing the electrical potential difference more than the dielectric 
breakdown voltage of said ferroelectric to inter-electrode [ said / 1st electrode and inter-electrode / 2nd / said ] intermittently in 
the ferroelectric cold cathode which consists of the 1st electrode formed in one field of a ferroelectric and said ferroelectric, and 
the 2nd electrode formed in the field of another side of said ferroelectric. 

[Claim 3] Ferroelectric cold cathode characterized by giving the potential difference to inter-electrode [ which divided and 
divided said the 1st electrode or 2nd electrode in the ferroelectric cold cathode which consists of the 1st electrode formed in one 
field of a ferroelectric and said ferroelectric, and the 2nd electrode formed in the field of another side of said ferroelectric ]. 
[Claim 4] Ferroelectric cold cathode which consists of an insulator layer formed on said 2nd electrode in the ferroelectric cold 
cathode which consists of the 1st electrode formed in one field of a ferroelectric and said ferroelectric, and the 2nd electrode 
formed in the field of another side of said ferroelectric, and the 3rd electrode which is the potential lower than the potential of said 
2nd electrode formed on said insulator layer. 

[Translation done.] 


http://ww4.ipdl.^ 8/17/2004 


Page 1 of 1 


S___l [JP,05-325777,A] 


CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF T HE INVENTION TECHN ICAL 
PROBLEM MEANS OPERATION EXAMPLE DESCRIPTION OF DRAWINGS DRAWINGS 


[Translation done.] 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/17/2004 


Page 1 of 3 


* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated byxomputer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ferroelectric cold cathode which emits an electron beam. 
[0002] 

[Description of the Prior Art] Drawing 4 is ferroelectric cold cathode which emits the conventional electron beam, for example, is 
reported by H.Gundel etc. (Journal OBU applied physics 69 (2) Pp 975*91) As for the 1st electrode and 42, 41 is [ a ferroelectric 
and 43 ] the 2nd Kushigata electrode. 

[0003] In the conventional ferroelectric cold cathode constituted as mentioned above, if an alternating electric field is impressed 
between the 1st electrode 41 and the 2nd Kushigata electrode 43, in case polarization will arise in sense which negates the electric 
field impressed to the ferroelectric 42 interior and this polarization will be reversed with change of an impression alternating 
electric field, the electron which exists near the 2nd Kushigata electrode 43 is flipped off according to Coulomb force, and 
electron emission is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, with the above configurations, although the decrease of supply of the 
electron which exists near the 2nd Kushigata electrode 43 was considered to be the electron which it begun to permeate from gas 
and the 2nd Kushigata electrode 43 which the perimeter ionized, since it was indefinite and control was also difficult, it had the 
trouble that it could not use as a practical source of electron emission by which the electron emission characteristic was stabilized. 
Furthermore, some electrons which jumped out will be absorbed by the 2nd Kushigata electrode 43, and it also had the trouble 
that the effectiveness of electron emission fell. 

[0005] This invention aims at offering the ferroelectric cold cathode as a practical source of electron emission in view of this 

point. 

[0006] 

[Means for Solving the Problem] Invention of the 1st of this invention consists of a means to control the resistivity near the 
surface layer of said ferroelectric in the ferroelectric cold cathode which consists of the 1st electrode formed in one field of a 
ferroelectric and said ferroelectric, and the 2nd electrode formed in the field of another side of said ferroelectric. 
[0007] Moreover, invention of the 2nd of this invention is ferroelectric cold cathode characterized by the thing of said 1st 
electrode and said 2nd electrode for which the electrical potential difference more than the dielectric breakdown voltage of said 
ferroelectric is impressed intermittently in the ferroelectric cold cathode which consists of the 1st electrode formed in one field of 
a ferroelectric and said ferroelectric, and the 2nd electrode formed in the field of another side of said ferroelectric. 
[0008] Moreover, invention of the 3rd of this invention is ferroelectric cold cathode characterized by giving the potential 
difference to inter-electrode [ which divided and divided said 2nd electrode in the ferroelectric cold cathode which consists of the 
1st electrode formed in one field of a ferroelectric and said ferroelectric, and the 2nd electrode formed in the field of another side 
of said ferroelectric ]. 

[0009] Moreover, invention of the 4th of this invention is formed on the insulator layer formed on said 2nd electrode in the 
ferroelectric cold cathode which consists of the 1st electrode formed in one field of a ferroelectric and said ferroelectric, and the 
2nd electrode formed in the field of another side of said ferroelectric, and said insulator layer, and consists of the 3rd electrode 
which is potential lower than the potential of said 2nd electrode. 
[0010] 

[Function] When the electron which it began to permeate when the polarity of an electrode is reversed makes it longer than the 
time amount of polarization reversal of the time amount which returns to an electrode, the 1st operation of this invention performs 
stable electron emission, while controlling the electronic amount of supply from an electrode to a ferroelectric by controlling the 
resistivity near the ferroelectric surface layer. 

[001 1] By impressing the electrical potential difference more than the dielectric breakdown voltage of a ferroelectric to inter- 
electrode intermittently, the 2nd operation of this invention uses the electron which remained in the ferroelectric as an electronic 
source of supply, when sink applied voltage becomes lower than dielectric breakdown voltage about a current into a ferroelectric. 
[0012] The 3rd operation of this invention uses the electron which remained in the front face as an electronic source of supply, 
when creeping discharge is produced and an electrical potential difference becomes low on a ferroelectric front face by dividing 
the electrode prepared in one field of a ferroelectric, and giving the potential difference to inter-electrode. 
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[0013] The 4th operation of this invention prevents that an electron is absorbed by the electrode by making potential of an 

electrode lower than the electron which jumped out of the ferroelectric. 

[0014] 

[Example] 

(Example 1) Drawing 1 shows the block diagram of the ferroelectric cold cathode in the 1st example of this invention. 1 is the 1st 
electrode, for example, is formed by the ferroelectric 2 by the spatter etc. 2 is a ferroelectric, for example, is PZT (they are Pb(Zr, 
Ti) 03 and PLZT(0(Zr (Pb, La), Ti) 3) BatI03 grade.). The crystal defect has arisen by introducing impurities (for example, Sb,' 
Mo, Ta, Nb, V, W, etc.) into the ferroelectric 2 interior, or changing conditions, such as temperature in crystal growth, and a 
pressure. 3 is the 2nd electrode, has the Kushigata structure and is grounded. 4 is an insulator layer and is film, such as silicon 
oxide. 5 is the 3rd electrode prepared on the insulator layer 4, and has low potential from touch-down potential. 
[0015] About the ferroelectric cold cathode of the 1st example constituted as mentioned above, the actuation is explained below. 
When the 1st electrode 1 which impresses an alternating electric field to the 1st electrode 1 becomes straight polarity, an electron 
is supplied to the front face of a ferroelectric 2 through the crystal defect of a ferroelectric 2 from the 2nd electrode 3. The trap of 
the supplied electron is carried out near the front face by polarization of a ferroelectric 2. Next, if the 1st electrode 1 becomes 
negative polarity, although the electron by which the trap was carried out tends to return to the 2nd electrode 3, polarization of a 
ferroelectric 2 will be more quickly [ than migration of an electron ] reversed, the electron by which the trap was carried out near 
the front face will be flipped off by Coulomb force, and electron emission will be performed. Since the 2nd electrode 3 will jump 
out without the emission electron being absorbed by the 2nd electrode 3 and 3rd electrode 5 since there is the 3rd electrode 5 
which is covered with the insulator layer 4 and has potential lower than touch-down potential on an insulator layer 4, it can make 
[ many ] the amount of currents. Whenever an alternating electric field carries out positive/negative reversal, the above-mentioned 
cycle will be performed and stable electron emission will be performed. 

[0016] According to the 1st example, the ferroelectric cold cathode as a source of electron emission stabilized by using the 
ferroelectric which introduced the crystal defect can be obtained as mentioned above. By more furthermore than touch-down 
potential making the 3rd electrode into negative potential, the amount of currents to emit can be made [ many ]. In addition, while 
controlling the resistivity of a ferroelectric surface layer by forming the low matter of work functions, such as caesium, in the 
shape of an island on the front face of a ferroelectric 2 instead of introducing a crystal defect into a ferroelectric in the above- 
mentioned example, and controlling the resistivity of a surface layer, the amount of electron emission can be made [ many ]. 
[0017] (Example 2) Drawing 2 is drawing showing the configuration of the ferroelectric cold cathode in the 2nd example of this 
invention. 21 is the 1st electrode and 22 consists of the same ingredient as what is a ferroelectric and was stated to the example 1. 
23 is the 2nd electrode and has the Kushigata electrode structure of 1 -micrometer Rhine and a tooth space. About the ferroelectric 
cold cathode constituted as mentioned above, the actuation is explained below. First, if it carries out to the electrical potential 
difference more than the dielectric breakdown voltage of a ferroelectric 22, i.e., field strength, and 10 MV/cra extent is impressed 
between the 1st electrode 21 and the 2nd electrode 23, a current will flow the inside of a ferroelectric 22. Next, if the electrical 
potential difference is lowered, a ferroelectric 22 will serve as an insulating material again, and the trap of the electron which 
exists in the ferroelectric 22 interior will be carried out at this time. Next, if an alternating electric field is impressed between the 
1st electrode 21 and the 2nd electrode 23, the surplus electron by which the trap was carried out to the interior of a ferroelectric 
will be emitted by the effectiveness of polarization of a ferroelectric 22. By impressing the electrical potential difference more 
than dielectric breakdown voltage intermittently between the 1st electrode 21 and the 2nd electrode 23 as mentioned above in 
addition to an alternating electric field, an electron can be effectively supplied to a ferroelectric 22. 
[0018] (Example 3) It explains, referring to a drawing about the 3rd example of this invention below. 

[0019] In drawing 3 , 3 1 is the 1st electrode, and 32 consists of the same ingredient as what is a ferroelectric and was stated to the 
example 1. 33a and 33b are the 2nd electrode, and electrode 33b is grounded. 

[0020] About the ferroelectric cold cathode constituted as mentioned above, the actuation is explained below. First, if electric 
field are impressed between the 1st electrode 31 and the 2nd electrode 33a, although polarization will arise in a ferroelectric 32, 
between 2nd electrode 33a and this 33b, creeping discharge arises at this time, and a current flows ferroelectric 32 front face. 
Next, if the potential of 2nd electrode 33a approaches touch-down potential, creeping discharge will disappear and the trap of the 
electron will be carried out to ferroelectric 32 front face in this case. Next, if the electrical potential difference of reversed polarity 
is impressed between the 1st electrode 3 1 and 2nd electrode 33a, polarization of the ferroelectric 32 interior is reversed, the 
electron by which the trap was carried out to the front face will be flipped off by Coulomb force, and electron emission will 
produce it. 

[0021] By dividing the 2nd electrode as mentioned above and changing both potentials, electronic supply can be performed on a 

ferroelectric front face, and the ferroelectric cold cathode of the stable property can be obtained. 

[0022] 

[Effect of the Invention] According to invention of the 1st of this invention, the ferroelectric cold cathode of the stable electron 
emission characteristic can be obtained as mentioned above by making into sandwich structure with an electrode the ferroelectric 
which controlled the resistivity of a surface layer. 

[0023] Moreover, according to invention of the 2nd of this invention, the ferroelectric cold cathode of the stable electron emission 
characteristic can be obtained by passing leakage current and supplying an electron into a ferroelectric. 
[0024] Moreover, according to invention of the 3rd of this invention, since only a ferroelectric front face is made to produce 
creeping discharge, an electron can be supplied, without giving a damage to a ferroelectric. 
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[0025] Moreover, since it comes out according to invention of the 4th of this invention, without the electron emitted from the 
ferroelectric front face being absorbed by the electrode, many amounts of currents can be taken. 

\ 

[Translation done.] 
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BEST AV AILABLE IMAGES 

Defective images w ithin this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP. BOTTOM OR SIDES 
SfFADED TEXT OR DRAWING 

□ BLL'RRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR M ARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AV AILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 


